Apoptosis-mediated neurotoxic potential of a planar (PCB 77) and a nonplanar (PCB 153) polychlorinated biphenyl congeners in neuronal cell cultures.
Polychlorinated biphenyls (PCBs) are ubiquitous environmental contaminants, some of which may be neurotoxic depending on the chemical structure of the congeners. This study investigated the neurotoxic potential of 3,3',4,4'-tetrachlorobiphenyl (TCB) (PCB 77, a non-ortho-substituted planar congener) and 2,2',4,4',5,5'-hexachlorobiphenyl (HCB) (PCB 153, a di-ortho-substituted nonplanar congener) by assessing cell viability and apoptotic cell death in neuronal cell cultures. We have combined morphological and biochemical techniques to establish the relevance of apoptosis in neuronal cell death induced by the two selected PCB congeners. Treatment with both planar and nonplanar congeners caused the loss of cell viability and accelerated apoptosis in a time- and concentration-dependent manner. However, the extent of apoptosis generated was greater for the non-ortho-substituted planar congener (PCB 77) than for the di-ortho-substituted nonplanar congener (PCB 153). This was correlated with the loss of cell viability since the planar congener was more cytotoxic. Based on our findings, the apoptosis induced by PCBs involves the increase of caspase-3 activity in neuronal cell cultures. It is reasonable to assume that PCB-induced apoptosis may be linked to the neurotoxic effect of these toxicants and that different molecular mechanisms may operate in the induction of apoptosis depending on the planarity or nonplanarity of the PCB congeners.